INTRODUCTION Location
The Steens and Pueblo Mountains, in eastern Harney County, Oreg., together form an essentially continuous range, resembling Denio is about a hundred miles from Winnemucca, Nev., by a road which is partly paved and partly surfaced with gravel. Land Office and other published information were also used in compiling plate 39. As the photographs were not individually adjusted to control, and few section corners were identified, plate 39 is only approximately correct.
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The whole-hearted cooperation extended by those interested in the quicksilver deposits of the region is deeply appreciated.
Cecil Doan and A. 0. Bartell were especially helpful, but everyone encountered during the field work gave assistance and infor- The gray to lavender rock at the Steens Mountain prospect tunnel belongs to the part of Puller's Pike Creek series that'he regards as the sites of vents through which the lava reached the surface. It has fine laminations which vary in attitude within short distances but are generally Inclined at angles of 60° to 85°. This rock is thoroughly silicified but may be an altered glassy rhyolite. A short distance above the tunnel a light purple dacite is exposed that has closely spaced, nearly vertical parting planes but is not banded. East of the tunnel are thinly The flexed rocks are broken by moderately complex faulting.
The scattered observations made during the present study are in accord with the view generally held that the faults are nor-12/ mal. Smith, however, has argued that the faults are reverse.
As detailed studies during the present investigation were T. 37 S., R. 32 3/4 E. and the northwestern part of T. 39 S., R. straight as to suggest that they resulted from fault movements of comparatively recent date. This straightness is best exemplified in the line of bluffs, about 2-jjr miles long and striking about N. 53° W., through which Willow and Cottonwood creeks reach the plain.
QUICKSILVER DEPOSITS
The presence of metal minerals in the Steens and Pueblo mountain ranges has long been known, but the deposits have received little attention except for desultory prospecting, mainly by the local stock ranchers. Quicksilver, the principal metal sought, is reported to have been discovered over 40 years ago, yet the total production of quicksilver from the two mountain ranges through 1940 has probably been less than 10 flasks.
There has been some mining for gold and copper, especially in the southern Pueblo Mountains, where a little gold has been produced.
The metal deposits are of three kinds. In one, represented by the Steens Mountain prospect, the cinnabar is along fractures in widely sllicifled rhyolitic rock. The -second kind, to which most of the numerous deposits near Fields belong, consists of long, narrow silicifled zones or reefs in volcanic rock, containing mercurial tetrahedrite, cinnabar, and subordinate amounts of other minerals. The third kind, on and near Pueblo Mountain, is in irregular fracture zones in metamorphlc rock.
These fracture zones have been worked mainly for their gold content, but they also contain chalcopyrite, tetrahedrite, and other sulfides, including some cinnabar in places.
Mineralogy
The lOdeS Contain mercurial tetrahedrite, cinnabar, pyrite, chalcopyrite and other copper sulfides, galena, magnetite and other iron oxides, quartz, barite, clay, and oxidized copper minerals. The sheared rock of the lodes in the Tertiary lavas is so intensely altered that original constituents rarely remain.
In the metamorphic rocks of Pueblo Mountain and its vicinity the original rock minerals are not so thoroughly altered.
. The analysis indicates that the tetrahedrite contains only a little more than 10 percent of quicksilver, whereas cinnabar contains 86 percent. Even so, rock in which such tetrahedrite is so finely disseminated or so masked by oxidized products as to be difficult to see might nevertheless be ore. This fact should be borne in mind by prospectors who might otherwise let the conspicuously colored oxidized copper minerals lead them to overlook the quicksilver content of lodes of this kind.
The fact that tetrahedrite is one of the principal quicksilver minerals in the district may necessitate special metallurgical treatment, for there is danger that antimony and arsenand contaminate the quicksilver. Zinc, which is also present, IT/ is another metal that is reported to complicate treatment of quicksilver ore, but the analysis indicates that the quantity of zinc is too small to be significant. Lodes in the metamorphic rock of Pueblo Mountain contain tetrahedrite, but it is not known whether this mineral is mercurial, for the material obtained was so altered that it could not be determined whether its quicksilver content is confiried to the cinnabar. The reefs consist largely of altered lava, which differs from that outside the reefs in being more thoroughly altered and in containing a larger proportion of fine-grained, added quartz.
The altered rock is shot through with veinlets of quartz, many of which follow fractures approximately parallel to the reefs.
The material of the reefs is rudely banded, mainly because of differences in the intensity of alteration along such fissures.
Tetrahedrite, cinnabar, and minor amounts of other sulfides, together with some barite and calcite, are scattered through the reefs. Alteration products of the metal minerals color the material of the reefs in patches.
The apparently discontinuous quartz lenses and silicified shear and breccia zones in the metamorphic rocks near Pueblo
Mountain constitute a third variety of lode. Some of these contain enough gold to be mined for this metal. All contain some copper, mainly in chalcopyrite and tetrahedrite, but the average copper tenor is rather low and no record of the production of any copper is available. Some cinnabar is present, in part min- Nevertheless the large size and wide distribution of the lodes appear to warrant further exploration, and to hold out some hope that more extensive underground exploration may expose large ore bodies of low to moderate tenor.
Presumably the richer ore bodies will be found in zones of especially extensive fracture, mostly in the bodies here termed reefs. Possibly the apparent scarcity of quicksilver in the great breccia zone on the Pisher ground, in contrast to the relatively rich ore in the much smaller and less conspicuous fracture zones farther east, is typical. That is, the larger and more intensely sillcified reefs may prove to be leaner than some of the smaller fracture zones, which were less effectively sealed with quartz. Most of the present prospect holes that show cinnabar are in the less thoroughly siliclfied parts of the reefs or in the kaolinized rock along the walls. In places cinnabar is disseminated in the wall rocks for scores of feet beyond the reefs and fracture zones. So far as present development shows, the tenor of this material is too low to be of value, but the possibility that some parts of the altered wall rocks contain enough quicksilver to be mined should not be overlooked.
In most quicksilver districts the cinnabar is so largely primary that secondary enrichment is not of economic importance.
Here, however, conversion of tetrahedrite to cinnabar, with its higher quicksilver content, may have produced rich pockets that are confined to the shallow depths in which surface water has circulated. The cinnabar in the lodes of the Sumpter region that contain mercurial tetrahedrite has been similarly ex-! §/ gest that they persist to considerable depths. As tetrahedrite is a mineral that is commonly found in relatively deep-seated deposits, its presence here suggests that the lodes of this region may persist to greater depths than is usual in deposits in which cinnabar is the principal ore mineral. In a few places, notably on Pueblo Mountain, there may be enough copper and gold to be of value, if only as a byproduct of mining for quicksilver. through flows of amygdaloidal andesite. A conspicuous silicified fault breccia that dips southwest extends along the southwest side of the hill. This breccia is so closely in line with a series of topographic depressions which extend far to the northwest as to suggest that it is part of a large fault zone.
No direct evidence of faulting was noted on the east side of the hill, but this side is so straight and steep as to suggest that it may -be bounded by a fault with downthrow on. the valley side.
If so, the silicified zones mapped on plate 41 mark fractures within a wedge-shaped fault block between masses that are downthrown on both sides of it. So far most of the work on the group has been done at the north end of the hill, where most of the pits in the silicified fracture zones show copper-stained rock with some tetrahedrite, and many of them also show cinnabar. NW. It Is reported that these workings were opened in the search for gold but that some quicksilver was also found in them.
Prospects on Pueblo Mountain
There are many pits, short tunnels, and shallow shafts high 
